Selective proteolysis of apolipoprotein B-100 by Arg-gingipain mediates atherosclerosis progression accelerated by bacterial exposure.
Epidemiological studies suggest the association of periodontal infections with atherosclerosis, however, the mechanism underlying this association remains poorly understood. Porphyromonas gingivalis is the primary etiologic agent of adult periodontitis and produces a unique class of cysteine proteinases consisting of Arg-gingipain (Rgp) and Lys-gingipain (Kgp). To elucidate key mechanisms for progression of atherosclerosis by P. gingivalis infection, we tested the effects of the disruption of genes encoding Rgp and/or Kgp and inhibitors specific for the respective enzymes on atherosclerosis progression in apolipoprotein E-knockout mice. Repeated intravenous injection of wild-type P. gingivalis resulted in an increase in atherosclerotic lesions as well as an increase in the serum LDL cholesterol and a decrease of HDL cholesterol in these animals. LDL particles in P. gingivalis-injected animals were modified as a result of selective proteolysis of apoB-100 in LDL particles. This modification of LDL by P. gingivalis resulted in an increase in LDL uptake by macrophages and consequent foam cell formation in vitro. The atherosclerotic changes induced by P. gingivalis infection were attenuated by disruption of Rgp-encoding genes or by an Rgp-specific inhibitor. Our results indicate that degradation of apoB-100 by Rgp plays a crucial role in the promotion of atherosclerosis by P. gingivalis infection.